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fci. ti^JlecD^M^^TMifiJ^t Ll:v^-5:^B^S i <ir#fc^BS i (D 
15 E SiJ * ^ # -g- o (t < o ^ O J; 9 S i m ^ <D fc *6 
{C»^^'t4<D|6]±;0S:^^V^, X, ^aAl -S i ^ t m 

w-cvL-p\i^^n^t(Df^x'i^^^KJt^\^^^. ^m-(D^m 

20 4^ Fb^ Tfe ^ , 2^ ^ P>g CD 1i $t ^ -CM* . ^ 'g' ^ i T yv- 5 - ^^7 i=s 

^ ^ (D R ft> m ^> ^f^-r ^ z t ^ fci^ izL . wi^ X K) (D 
( y ) ^ It 

25 2^^0^(cjoV>-r{±.m)Jih^-r/}^'nv?^hiD||2OK> (il2{:: 
M^M:ff:^;ki^m^W: (HVOF, High velocity oxyfuel) ^ $f * L 
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1 3fT(cS5«t$H/c r... mm:^ ^ ik-mm^'H^ (HVOF, High 
iLelocity axyfuel) T' . ^ (D :ff n m m :ff > \H U (B^m) "C 
nt>ri. l^m (O. 4~0. 6MPa), m'^^:^^ :^ (0. 4~0. 

6MPa) i'bi^JEICT^^oT*^'^. :ff :^ h (D m ^ 7!)^^ 0 

^ m A ^ ^ ^ & m ^ ^ ti . r ^ k >^ a. h . h 

SCOT'. #m;iSfc?)S i:S.r>^Sn3j&^^?F^fli;6M#e>nSi:#^Pj 

10 Si♦Ji^(D^^^^;^/;5S;^v^^t#ft^Wb. Z<Dfci!:?(c:Si & JU£ ^ 

?$lt*^5^irL-C«Cu-Pb-^^. Al-Si-^^, Al- 
S i - S n^^fi }^ (DT h-^-rX)^7fe§r^ffi-rSr<lr;0SX'#So 
^lt^#^LTtt.^^ffi;^0. 4 5 — 1. lOMPa.'B 
15 W^]^ti Q> . 45~0. 76MPa, ^ttS6il50~250mm 

^V>-CSfj*iA~G(D#mii'^*t3|Sf^{t^fcS!)(D;fy&i bT¥ 


^ 1 



C u - P b ^'k^M 
(Mm) 

A 1 - S i 

( At m ) 

A 

3 0 

15 0 

c 

5 0 

10 0. 

D 

7 5 

5 0 


wo 01/04373 


PCT/JP00/04S33 


18 


^ 2 


m- 

( M m ) 

A 1 - S i ^ 4fe ^ 
(urn) 



mm 


B 

7 5 

3 0 

15 0 


E 

7 5 

3 0 


5 0 

F 

7 5 

3 0 

15 0 

5 0 

G 


3 0 

15 0 

5 0 


m 2 is n ^ c u - p b t A 1 - s i (Dm^iD^^ 
( y ) ^ -f-di ^ o m ^ 

R M . If ^ ^ ft # 5 o S IS o ^ ® V- 3 h ^ ;^ h 

±m \^ fz m - T /i^ ^ =^ ^ j>. m u m . mms i^mx . 30% 

I2O3. SiOsx SiC. ZrOj. SigN^, BN, AIN, 

15 TiN. Tic. ?:^^t;«{c^-y>"fb:'^i^. ^-y>"fL 

20 < S o 

3 0 % (D m§Q ^ ^ m i- ^ ^ t X ^ ^ . B I'dM* P it t± ^ fS] 
-h $ -fr . S (D SiJ tL ^ ih 5 ^> ;!jp T' S o ^^(D^mm 
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*5 $f ^ b v> a fp" -a ^ » « 1 . 5 — 1 5 % -5 0 

$ b X , 2^ ^ id *D T . m * W ^ ^ -C 3 % a T O li 

5 ^-ti:, umwi m (D n ^ m ± ^ ^.MM X h ^ o m^co^^ 

» 3 % ^ ^ ;t 5 i . » 3* ^ {g T L $f * L < Jfe V> o j3 
0 ^ L v> m CO ^ » « 0.1 5 ~ 1 . 5 % fc § „ 

10 — 5'^/^T/^^^-^#. i^T/P^^-^^, i^^x^-^^, 

=^ y ^ ^ m^^Rv^ =^ ^< /I- h ^m^^:^^hf£^mx ^ mn^ 
tL 1 mjii~i 2 m^±(Dum:^^ h fj: ^ ^mm =t <3 ^ ^ 

^(^^NsffiV^-rttti. ^tLf5<D^®;6S3|t7'^w t^i^i^^^-r'35-5;is^ 
15 #^ -g-^-fb L i6 ic: . m^(Dm\^ ( 5jc ) ^ j^? S <t ?^ ® {:i 

PH^Jioji:;^{i5~i oo/im-t?$)-5o i^-^^x-^^^L-cfSc 

u-s n - p^^^^i^m-r^:Lti)^x^^o z. (D ^ ^\-tmt^ 
20 fitL\^mi)^n o 

X ^m- fi: ^ ^ ^ ti ^ \z. ^ ^ o^^i^cDmnt^m ^ ^iiu< 
o w^w^mm^-t ^ mx.\-t^t\^xphtsYvh^hf^^i^<^ 
25 ^ mx^ ^ o 

^ -b le L ^ It * ffi ji ^ M o s 2 1> L < m l& -5 v^ « 
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u±<D (-f) ~ (y) (Dmm — is. I. . si, p h fj: (d^m 

5 

mm (DmM^j:mm 

m 1 mi-i:^^mmmm s ^oMt a ^ ^ ^h- <^ ^ ® m ^ 
=^ iy ^ 1^ vfj:\,^ x-mm L fcmmm^Mx ^ a o 

m 2 mn^mmmmm s ^6 n ^ m m m ^ u m- (d m m ^ 

3^ 5/ ^ >- L -em^ b fc^mii^KTfe s o 
mm ^ mm-t ^ fc )^ (Dm ^(Dmm 

20 MMM 1 

6 0M»%OCu-l OM*%Pb - 1 OM*%S n'^:^T 

4 0 MM% S i ^ m^U L tz ^ ^ (D T h B . W-i^^'i^ 1 0 

25 OMm) ^^g-^L. rfiSS(DMT/V'5=:'>i:^JE®;K{-^^ — /i-i^" 
y y K(Tf-&0. 7mm)}Cj;5v'3iy h:/^^ h^JfeU. ^tS^ 

a^Rz4 5 Mmt;i3a®^bLf:iS$r{;:Ji:$ 2 5 0 u micmm l^fZo 

m^izit. HvoFmm^m — ?^ t =1 ^±m dj) ^mm 
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^M&t) : 1. 03MPa, 150ps i 
mfA&tl : 0 . 69MPa, lOOpsi 
m^^m : 18 0mm 
5 ^ : 2 5 0 n m 

Z. CD m M m (D m ^ liH V 2 6 0 ^ 3 0 O X- :h <i tl . X. ^i^<D 
mf^l-i . MA'S 3 6 % C u , 3 1 % A 1 , 3 % P b , 2 

2 % S i , 4 % S n , ^ ^ ^ ^ <^ fe o o 

mmm i s.t/it^^j i (Dm^^^^^^(D :}fmxmmn^nm 

10 iC#tL/Co 

a:^;iS8mm(DiP3^ (SUJ 2) ^1 k g fO?^fil?^f^>T- 
(D^MJi {-If . 0. 5 mm/#(^iiS t:';6-o K ^ -Y ^#T-}S 

15 ^^(Di^mnm 3 ic^i-^, 

mmm 2 

^jfe^yi(Di^'^^Th-^-rx;^M;iftx.T, cu-2 4fi»% 

20 ^(D;i$^^«3{C^-r„ r(7)^l^jiO5l^{*Hv 2 2 0~2 8 
OT^feofCo X, ^ft^CDifefiJcfi. fi»W^*T'36%Cu, 3 
2 % A 1 , 7 % P b , 2 3 % S i , 2 % S n T' o o 
^Ji#lJ 3 

7 5m4%(^Cu-l 0S»%Pb-4S*%S n#^T h 
25 -^^X^?^ (^^*i^6 0Mm) <^2 5fi*%(DT/l-5^'>A 
'^^Th-v-rX*^^^ (fBL. A2 0 2 4T/l^^^!>A-^^{::4 
om»%S i ^i5;bDLfc'g'^(^T h-^ . ^i^n^i^ 1 0 0 
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0 c c , tk 1 0 0 c c ) -v 5 fpm ^ y ^ > ]^fcmmmmi±m 
2ii(e:^L. :^ m m ^ y ^ > ^ fj: X- m m L fz. mummm. 
5 ^ ^ 3 m , ^ — K T' 5^ ^ > ^ L E&T ffi ,m m 4 m 

m (D m m ^ m X ^ n t ^ ^Lnr^m^vxmM^i^m 
/i^^=^^j^^^i'ii^mmm^i^tAyifm\^x\^^fj:\,^, t ^i- ^ - 

Hv 2 0 0~2 6 0 X'feofc. X. 
15 T 4 5 % C u , 2 7 % A 1 , 6 % P b , 1 6 % S i , 6 % S n 

-e o o 

^Jg^lJ 4 

^ife^!l3cD^^{Cftx.TC u - 2 4fi4%P b - 4M*%S 

n-^^TK-^-rx;^^ i^i^w^eoum) ^i^mi^fc^itm 
20 «ry 3 ^ c ^ # ^ It ^ o /c. jo . mmmitmm(om 

9 0~2 6 0 T'foo/Co X, ^ft:<Dffifi£f*. MA'S S^mx 4 2 % 
C u , 2 6 % A 1 , 1 3 % P b , 1 7 % S i , 2 % S n Xh ^ 

fZo 

25 HJSFiJ 5 

^Jfe^ij3cD2p*^)|g^^6 0 n vx (Dm^^T V ^ XmM\^iX X. 
T2p:^^^3 0 n m (Om^^T h-^-fX!^, :5^t/A2 0 2 4T 
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jf(75i|lJ^^$flHv 2 2 0~2 6 0-t?feofc, X . ^i^(DifS.^ 

, 4 W :73- ^ -e 5 7 % C u , 2 6 % A 1 , 5 % P b , 5 % S 
5 i , 6 % S n T- o o 

mmm 6 

mmm 5 (Dm^ ti: t:> -h . cu-i omfi%Pb-i o m. 

4%S n^±T h ^ m X. X C u - 2 4^*%? b - 

-e 5 0 % C u , 3 2 % A 1 , 9 % P b , 7 % S i , 2 % S n 

o o 

15 itmm 1 

^(T^^ttSCOfiM^tiHv 1 8 0~2 1 O-ir-feo/cio 

20 mmm I (D T ^ ^ ^ ^ (D ^ ^ mm M I t mm^j::fj^x 

-To w(D^|t^(D?M^ttHv 2 1 0~2 3 0 
7 

H Jj£ 1 ^ It ® <D ± ii: $ 5 /z m O 9 0 % P b - 1 0 % 

25 snubo^m^Mf^i^fco :l (Dm^mM.ummm 1 (ommm ^ 

:Lflh(7)mMm<DB^^itm-t^^tlZ.^^^ Pb-Sn^^o 
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3 



^ ^ 4 ( Ai m ) 


9 . 0 

mmm 2 

6 . 0 

mmm 3 

17. 0 


15. 0 

mmm 5 

5 . 0 

mmm e 

6 . 0 

mmm 7 

5 . 0 

itmm I 

4 0 

it.m.m 2 

9 5 


5 ^^ViVf^m^m.-r ^:>5'm^m*^-t -^-ho^-Q^^t^h . mu\^m. 

S o 
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n 1 (DT ji^ ^ =. ^ ^ ^ A. X- fa ^ ZL t ^ mm t ir ^ m^m 
5 — T/i-^-'^A^'a^wf4o 

10 3. tulSlllcDTyl-^ — Buf5il^L<«^l 

c:i'>A'g'^^^tpff3i<C»^IS^ 1 ^X{12iIsS«c(^^l*a^— T 

15 /^5:^^^i>^t>U< 2 (DT ^ z=. ^ ^^^i^i^ :^ - 

t ^ s^Wi t -r ^ni^(Dmmm i z'^^x<Dmfii)- 1 mum. 

^ ^ o 

^i^HUfBMl<?:)Ty^5^^A'g'^;e)SS i ^1 2~6 Ofii^/o-a 
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8. BiII5^1O«^-&^;^S30%mft^T(DSn. 0. 5S 

N i RU3 0 mM%ur (D z n ^> (b ti: ^ m h ^ tht^ 1 m 

(DCu. 5. Ofi4%Jei>Tc^Mg, 1. 5m»%JeJ!.T(DMn. 

»%i^JlT(75N i i)> h fi: ^ m (D ti< t 1 m<o5tm ^ h 

20 12.BiJfS^l(DTyU^^r>A-^^;eiS, 3 O ^ % T (D 

S n ^$b{c:'^^-rSr<t?ril#mi-r6ft^<0®HI|8Jll5«c 

1 3. BUtS|gl<DT^l'5-!>A'g'#;dS^ 7. Ofi4%i^JlT 
(7)Cu, 5. 0S4%l^;T(^Mg, 1. 5fi*%iiJlT(7)Mn. 
25 1. 5fi4%jl^T(^Fe. 8fil:%aT<DCr. :S.tJ^8. Oft 

» % T <7) N i ^m(D0^^fi: < b -h I mcDytm ^ ^ h {z.^ 
^•^ ^ ^ b ^ b-r ^mi^(omm'm s ^mm.commm — T 

5 - A^^^^ilSl-, 
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15. ^ ft: (D ,m J55c , C u : 8 ~ 8 2 4 % , A 1 : 5 ~ 
5 50fi*%, Pb : 3 2 mM%UT . S i : 5~50S»%-e 

16. (D mf^-d'^ . Cu : 8~8 2M*%. Al : 5~ 
50fi»%, Pb : 32m»%liiT. S i : 5~50fi»%, 

10 Sn : 24M*%i^AT, P : 0. 4 mM% i^T . Ag : 8fi*% 
Ji;lT, Mn : 4m»%i^T, Cr : 4S»%i^T, Ni : 16 
fi«%aT. ^D^Zn : 2 4 mM%]^T -C ^ ^ ^ t ^ mm t -t 

17. Cu:8~8 2ma%, Al :5~ 
15 5 0 » % , P b : 3 2 » % T . S i : 5 ~ 5 0 » % , 

Sn : 2 1 mm%&.r -c h ^ ^ t ^ t -r ^ (Dmmm 9 

18. ^#:(D|a^;i^. Al : 15~50fi»%, Cu : 8 
~50fii%, Pb:32fi»%gl.T> Si : 5^5 0^4%, 

20 M n : 1 . 2 » % ^ T , C r : 5 » % JgJl T , N i : 4 » % 
. Mg : 4. Ofi»%j;^AT^t>'Fe : 1. 2a»%-efe-5 

19. ^#:(D|a^;6S^ Al : 15~50S*%, Cu : 8 
25 ~50K»%, Pb : 32fift%l^JLT. S i : 5~50m»%, 

Sn:24fi4%iiJlT.Mn:l. 2Mm%4^XT, Cr:5M 
1: % iJX T , N i : 4 » % Jt^ T . M g : 4 . 0 » % 1^;^ T 

Fe : 1. 2 mA%)^xT ^- h ^ ^ t ^ n^m t -r ^ m^(Dmmm 
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1 1 mmm(DmMim- r ^ =^ ^ M^m-^u^o 

2 0. ±^(Dmi^^^ . Al : 15~50a4%, Cu:8 
~5 0fi»%, Pb:3 2fi»%![^>LT. Si :5~5 0fi4%, 
Sn : 30%m»J^;^T. P : 0. 4 %mMUT . A g : 8fi4% 
5 . Mn : 4S»%i^T. Cr : 4 M M % ^ T , Ni : 16 

m»%i^T, ^t/zn : 24mM%uTx-^^^t^mmti- 

21. ^#:(7)|a^!fe/5^. Al :15~50S4%, Cu:8 
~5 0fi4%, Pb : 3 2Si%aT. S i : 5~5 0fi4%, 
10 Sn : 24%a4i^T. P : 0. 4%M*i^T. Ag : 8^4% 
UT , Mn : 5 m&% i^T . Cr : 8M»%i^T^ Ni : 20 
M*%JiiT. Zn : 2 4M*%i^T. Mg : 4. Ofi»%J^T. 

15 22. ^ i$i (D m ?!)> ^ Al : 15~50M*%, Cu:8 

~50fi»%, Pb : 3 2 MM'yo £kT . S i : 5~50i»%, 
Sn : 30%M4;^;^T. P : 0. 4 %mASXT . Ag : 8M»% 
i^T, Mn : 5m*%aT. Cr : 8fi»%^T. Ni : 20 
mA%UT . Zn : 2 4fi»%l^AT. Mg : 4. Om»%i^>lT. 

20 STJ^Fe : 1 M & % T ^ ^ ^ t ^ M t -T ^ ^ ^ (D M 
1 43ll2«(D^Mil-T/l-^c:^li7-is1i^$t5|Sfo 

2 3. mm^l(Dm^^ ({Ji.LM2C0^'^^^|^<) (D/> 
7'c^< <}r'b-^;5SCu^B^;?>^?>/^i9. i^-Dwlt^^ I (D T Jl- ^ =■ ^ 
A-^^ (fBL||2<Dr/^5^^A'^^«|^<) (^'>/^< 

25 ^ A 1 ^ fa /?>^ ^3 5 If ^ O ^ H ^ 1 2 2 31 * -C- O fsrn 

2 4. ^ ?5{v:3 Ofi»%^TcD|||&fe^^-^tfr<ir^4#m 
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mm - T /I- ^ ^ ^ j^m-kum-o 

2 5. ^ h 3 0 MM% )iLT (D A \ 2O 3^ SiO,. SiC, 
ZrOg. SigN^, BN. AIN. TiN, TiC. B4C, fj: 

5 hm^ ^ titi 1 mx i-i 2 m u ± ^ ^ ^ t ^ s^m t -r ^ m 

/I. ^ - r> A ^ JjSf „ 

2 6 . m ^& ± m m ^ ti ± m ^ <D mm m 1 2 s^^-e 
feo^-efeSff^cDgSiSll2 e^tfitfecD^l^ii^ — T/u^^>^A 

2 8. tutfiiJcSifeJlM^S^t LTPb <t Sn/i^fj/cfSfeo 
15 #gT'fc'5M*<7)^iam2 63liE«c(7)^lt^ — Ty^5-^^7i^1S 

2 9. SutB^M^ffiS^ MoS2'bL<{i|i#&fc^V^tt M 

20 /I- 5 •> IS It c 

3 O. mjH'Xm-k^1B^tTJ\^^:^^M.JL\-tT/l^^^^J>. 

25 3 1. m - T ^ =^ 'y m ^ u m (o ^ w (4 ) mx 
iim^^mm%^m. ( p ) mxi^m^^mmmm^^. ( /^ ) t y^ 
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) . (y^) (D ^ (om^ "ii: Rrj (n), (-) (d ^ (D m.^ "it n^. 

<) h ^j: ^ z t ^ !wm t -r 6m^(Dmmm 3 0 mmm^com - 

3 2. m ^ ^ C u - P h ^ ^ ^ h <0 ^ m m T /i^ 
5 ^-'>A-^#:65A 1 - S i ^^^Xh ^m^CDmrnm 3 0 Xli 

^wl t -t ^n^oymmm 3 o m^^ h 3 2 m ^ x (d iu] ti i mtz 
10 34. ^ h 3 o mm%^r (D A I sio^. s ic. 

Zr02> SigN^, BN. AIN, TiN, TiC, B^C. fj: 
h XJ^^zWi- V :^ . ^m. m - mm (D m ^ it ^ m fj: ^ 

^mikcDmmm 3 0 h 3 3 m-^xcoi^ti:^> 1 mmi^ <Dm - 
3 5. m.miti.ti^mmm±Kmm^non>k(D^mm3 

3 6. m^^^m^ m (om^m^n V (ommm 3 0 t)^ h 


25 
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